ABSTRACT: A field experiment was conducted to investigate the effect of plant compost (0, 7.5, 10.0 and 12.5 ton/fed) and salicylic and/or ascorbic acids (each at 0, 100 or 200 ppm) on corm production and chemical constituents of Gladiolus grandiflorus cv. White Prosperity.
INTRODUCTION
Gladiolus grandiflorus, L. plant is considered one of the most important flowering bulbs grown in Egypt. There are fast expands in areas planted with gladiolus in Egypt in order to meet the increase demand for gladiolus flowers for local market and exporting, Gladiolus plants propagated by corms and cormels.
Organic fertilization, salicylic acid and ascorbic acid are among the important agricultural treatments which have been proved to improve corm production of gladiolus plants.
The effect of organic fertilization on increasing corm diameter, number of cormels and dry weight of corm and cormels of gladiolus were reported by many investigators, such as Gangadharan and Gopinth (2000) , Zaghloul and Moghazy (2001) , Atta-Alla et al. (2003) , Ruppenthal and Castro (2005) , Chandar et al. (2012) , Ahmed (2013) and Abdou et al. (2013) who found that compost fertilizer improved the chemical composition of gladiolus plants.
Salicylic acid treatments were found to have stimulating effect on corm production and chemical composition of gladiolus such as those raveled by Sajjad et al. (2014) and Padmalatha et al. (2014) .
In regard to corm and cormels production, as well as, chemical constituents of gladiolus, ascorbic acid treatments were found to increase corm diameter, number of cormels, dry weight of corm and cormels and pigments (chlorophyll a, b and carotenoids contents), as well as, NPK % (Abdel Aziz et al., 2009 and Abo Leila and Eid, 2011) .
The aim of this work was to study the effect of application compost fertilization and spraying with salicylic and ascorbic acids on corm and cormels production, as well as, chemical constituents of Gladiolus grandiflorus cv. White Prosperity.
MATERIALS AND METHODS
The present study was carried out at the Nursery of Ornamental Plants, Faculty of Agriculture, Minia University during two successive seasons of 2012/2013 and 2013/2014 on gladiolus plants.
Gladiolus grandiflorus cv. White Prosperity corms were obtained from Holland by Basiony nurseries, Cairo, Egypt. Average corm diameter was 2.8 and 3.1 cm and corm weight was 9.6 and 10.1 g for the first and second seasons, respectively. Corms were planted on October 1 st for both seasons in 1.5 × 2.2 m plots containing 3 ridges, 50 cm apart. Corms were planted in hills, 20 cm apart (10 corms/ridge) at a depth of 5 cm under ground surface in clay loam soil. The physical and chemical analysis of the used soil are shown in Table (a). The split plot design with three replicates was followed in this experiment. The four levels of compost fertilization treatments (0.0, 7.5, 10.0 and 12.5 ton/fed) were considered as main plots and the seven salicylic and/or ascorbic acids treatments (control, salicylic acid at 100 or 200 ppm, ascorbic acid at 100 or 200 ppm, salicylic acid + ascorbic acid, each at 100 or 200 ppm) were put in the sub-plots.
The compost was added before planting during the soil preparation. The chemical analysis of the compost is shown in Table  (b). Salicylic acid and/or ascorbic acid were applied, by hand sprayer, 3 times, one month and two months from planting date and after flowers cut for corm and cormels production. The plants were sprayed till run off. All agricultural practices were performed as usual in the region. The following data were recorded:
1-Under ground parts characters at harvesting after the foliage had dried (the under ground parts were lifted 2 months after cut spikes): corm diameter (cm), number of new cormels/plant and dry weights of corm and cormels (g).
2-Determination of some chemical constituents: leaf samples were taken after 75 days from planting to determine chlorophyll a, b and carotenoids as mg/g f.w. using the method described by Moran (1982) . The percentages of N, P and K in the dry corms (samples were taken after two months from flowering ending) were estimated according to the methods described by Wilde et al. (1985) , Champan and Pratt (1975) and Cottenie et al. (1982) , respectively.
All obtained data were tabulated and statistically analyzed according to MSTAT-C (1986) and the L.S.D. test at 5 % was followed to compare between the means.
RESULTS AND DISCUSSION

1-Corm and cormels production:
The data listed in Tables (1 and 2 ) during both seasons indicated that corm diameter, corm dry weight, number of cormels/plant and dry weight of cormels/plant were significantly increased with increasing compost level in comparison with untreated control plants. Among the three compost treatments, the high level treatment (12.5 ton/fed) resulted the highest values for all corm and cormels production over both low and medium compost treatments in the two seasons. Similar results were also revealed on gladiolus plants by Gangadharan and Gopinath (2000) , Zaghloul and Moghazy (2001) , Atta-Alla et al. (2003) , Ruppenthal and Castro (2005) , Chandar et al. (2012) and Ahmed (2013) .
The increase in the corm and cormels production was attributed to the positive effect of organic fertilizers on improving the vegetative growth, as well as, stimulating the photosynthetic pigments (Table, 3) which reflected on increasing the under ground parts of gladiolus.
In relation to salicylic and/or ascorbic acids treatments, the six treatments suppressed, significantly at 5% level, the control treatment in both first and second seasons in producing wider corm, higher new cormels/plant and heavier dry weights of corms and cormels as shown in Tables (1  and 2 ). Among the six treatments, the combined one at low concentration (salicylic acid plus ascorbic acid, each at 100 ppm) followed by ascorbic acid (200 ppm), then salicylic acid (200 ppm) gave the highest values for corm and cormels production. Similar observations were pointed out on gladiolus plants such as Sajjad et al. (2014) and Padmalatha et al. (2014) regarding the effects of salicylic acid. While, Abdel Aziz et al. (2009) and Abo Leila and Eid, 2011 concerning the effects of ascorbic acid on gladiolus corm production.
The stimulatory effect of salicylic acid and/or ascorbic acid treatments on corm and cormels production may be due to their mode of action, nutrient uptake, antioxidant defense and regulation of photosynthesis and growth. Consequently increase in all corm production (Khan et al., 2003 and Blokhina et al., 2003) .
The interaction between compost, salicylic and/or ascorbic acids treatments was significant for corm diameter, number of cormels/plant and dry weights of corm and cormels per plant in the two seasons (Tables  1 and 2 ). The highest values were obtained for all corm and cormels production parameters when gladiolus plants received compost at 12.5 ton/fed and sprayed with salicylic acid (100 ppm) + ascorbic acid (100 ppm) followed by sprayed with ascorbic acid (200 ppm), then salicylic acid (200 ppm).
2-Chemical constituents:
a. Photosynthetic pigments:
The contents of chlorophyll a, b and carotenoids in the fresh leaves of Gladiolus cv. White Prosperity were significantly promoted due to compost treatments, in the two growing seasons, in comparison with those of untreated plants as shown in Table  ( 3). The high level of compost (12.5 ton/fed) gave the highest values for the three photosynthetic pigments in both seasons. This results may be attributed to the increase in nutrient elements and/or positive role of organic compost on the physical and chemical properties of the soil, that reflected on the growth and the pigments content. In harmony with these results regarding organic fertilization treatments were those reported by Abdou et al. (2013) In relation to the influence of salicylic and/or ascorbic acids treatments, chlorophyll a, b and carotenoids contents were promoted, in the two seasons (Table, 3 ). Using both salicylic and ascorbic acids together each at low concentration was effective than the use of either one at low concentration or together each at 200 ppm. Also, the differences between any treatment and control was statistically significant, among the six treatments, salicylic acid (100 ppm) + ascorbic acid (100 ppm) or salicylic acid (200 ppm) resulted the highest values over all other treatments. This results may be attributed not only to the increase in nutrient elements, but also to the role of salicylic acid on stomatal regulation and photosynthesis and growth (Arfan et al., 2007) .
Effect of the interactions between compost, salicylic acid and/or ascorbic acid treatments was significant in both seasons, for corm diameter, number of cormels/plant and dry weights of corm and cormels with the highest values being obtained due to the use of compost at 12.5 ton/fed in combination with salicylic acid (100 ppm) + ascorbic acid (100 ppm) or salicylic acid (200 ppm) as shown in Table ( 3).
b. Corms content of nitrogen, phosphorus
and potassium as percentages:
In both seasons, increasing the level of compost linearly increased the percentages of N, P and K in the corms. In this concern, the treatment with high level of compost (12.5 ton/fed) gave the highest percentages (Table, 4 ). On the other hand, the lowest values of N, P and K in the corms of gladiolus were recorded by the plants treated with organic fertilization. Moreover, significant differences were detected between compost treatments and control one, also between compost treatments in all cases.
The results mentioned above, could be attributed to that application of compost improved soil properties, increase nutrients in area of roots, which increase nutrients uptake which in turn reflects on the corm quality.
These results are in agreement with those obtained by Abdou et al. (2013) and Sönmez et al. (2013) Corms percentages of N, P and K were significantly increased, in both seasons, as a result of spraying gladiolus with salicylic and/or ascorbic acids treatments in comparison with the control (Table, 4 ). The treatment of salicylic acid plus ascorbic acid, each at 100 ppm followed by ascorbic acid (200 ppm), then salicylic acid (200 ppm) recorded the highest values for N and K % in both seasons, without significant differences, except in case of N % in the first season. The highest P % was obtained with the treatments of salicylic acid plus ascorbic acid, each at 100 ppm followed by salicylic acid (200 ppm), then ascorbic acid (200 ppm) without significant differences were detected between such three superior treatments. Salicylic acid has a role in nutrient uptake (Khan et al., 2003) . Also, ascorbic acid is involved in a wide range of important functions as antioxidant defense and regulation of photosynthesis and growth (Blokhina et al., 2003) . These positive effect of the used treatments led to promoted nutrient uptake and finally reflexes on the corms percentages of N, P and K.
Abdel Aziz et al. (2009) and Abo Leila and Eid (2011) on gladiolus found that ascorbic acid treatment increased NPK %. Moreover, Sajjad et al. (2014) concluded that salicylic acid treatments (0.1, 0.4, 0.7 and 1.0 mM) increased N, P and K % in gladiolus.
Effect of the interaction treatments was significant, in both seasons, for N and P % only. The highest values were obtained with the interaction treatments of 12.5 ton/fed compost × salicylic acid (100 ppm) + ascorbic acid (100 ppm) followed by 12.5 ton/fed compost in combination with ascorbic acid (200 ppm) or salicylic acid (200 ppm) as shown in Table (4). 
